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(54) CnOCOB rA30TEPMHMECKOrO HAHECEHHfl nOKPblTHfl 

(57) Pecpepar. 

Cnoco6 raaoTepMMMecKoro HaHeceHMf? 
noKpwTMM BKnioMaeT npeABapnienbHyfo 
MexaMMMecKyK) noflroTOBKy noBepxHoc™ 
n3Aenn«, HanbineHne MaTepnana b bhas 
MacTtm, pa3omaHHWx f\o CKopocTetf m 
pa3orpeTbix ao TeMnepaiyp, ooecneMMBajoinMX 
nnacTUHHoe fie4x)pMMpoBaHne npH yflape o 
noBepxHOCTb M3Ae/infl sruiorb ao TeiwinepaTypbi 
nnaBneHMp. YnbTpa3ByKOBoe B03AeficTBue 
ocyu^ecTBnflKDT OAHOBpeMeHHo c HanbmeHneM, 
HenocpeflCTBeHHO b n«THe HanbineHMfl b momcht 
yflapa MacTMi^ o noBepxHOCTb. YnbTpa3ByKOBoe 
BOSAe^CTBue MoryT ocymecTanfiTb 
noBepxHocTHbiMH BonHaMM (BonHaMM Panea) 
nm HopMa/ibHbJMn BonHaMM (boh Ha mm JldM6a). 
2 3.n. 4>-nbi, 3 un. 
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(54) METHOD OF GAS-THERMALLY APPLYING COATINGS 

(57) Abstract: 

FIELD: coatings. SUBSTANCE: method 
involves preliminarily mechanical treatment 
of object surface and spraying material in 
the form of particles accelerated to 
velocities and heated to temperatures 
ensuring plastic deformation upon striking 
object surface up to melting temperature. 
Simultaneously, ultrasonic action is 
performed directly in spraying spot at the 
moment particle strikes the surface. 
Ultrasonic action may be provided through 
surface waves (Raley waves) or normal waves 
(Lamb waves). EFFECT: intensified process. 3 
cf, 3 dwg 
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H3o6peTeHne othocwtch k TexHonorwvi 

HaHeCeHMfl nOKpblTMfl, B MaCTHOCTM K 

ra30TepMHMecKHM cnocooaM HaHeceHUH 

nOKpblTWfi. 

B TexHonoruM HaHeceHMH noKpbiTMR 

M3BeCTHbl CnOC06bJ, 3aKHIOHaK)U4MeCfl B 

HanbtneHnn noKpbiTMft nnasMOTpoHaMH, 
rmaMeHHbiMM ropemaMH, aneiapOAyroBbiMH 
M8TannM3aTopaMM, anexTpowcKpoBbiM cnocoooM 
vi t.A- Ha 3apaHee noflroTOBneHHyio noBepxHocrb 
fleTa/iM, KOTopyio a npouecce HanbuieHMn 

nOflBepratOT HM3KOHaCTOTHblM MexaHMHecKMM 
Kone6aHM»M b rtnocKoc™ noBepxHOCTM nejanw 
[1] 

OAHara 3TOT cnoco6 TpeOyer oonbwux 
3aTpaT aneprnn An* ooecneneHHfi KoneoaHWH 
n3Aenutf h He npuMeHMM Ann MaccoBbix 
KpynHora6apnTHbix mf\emfi. Ana aToro cnoco6a 
xapatcrepHa HH3Kap npoHHocTb cijenneHMfl n 

npOMHOCTb nOKpblTMR 3HaMHTenbHbJ M BpeAHbl 

B03HMKaiOLHne npn HaHeceHnn noKpbrrnw 
BM6paunn h ujyMbi. 

Hawconee ojihskmm TexnunecKHM peweHMeM 
ABnaeTca cnoco6 ra30TepMHHecKoro HaHeceHMH 
noKpbiTMfl, BKnKwafoi^M^ nocnoflHyio 
MexaHMMecKyK) o6pa6oTKy HanwneHHbix cnoeB h 

M3fle/1M3 C y/lbTpa3ByKOBblM BOSfleviCTBHeM c 

MacTOTO» 17-43 kVi\, w3nyMaTeneM, 
pacnono)KeHHbiM 3a nflTHOM HanbineHMH [2] 

HeAOCTaTKOM 3Toro cnoco6a HaHeceHun 
noKpbiTM^ ABJifleTCfl o6pa5oTKa npaicrHMecKH 
ocTbiBiunx nocne yAapa MacTMq, n yMeHbweHne 
BennMUHbi MMny/ibCHoro m HanopHoro AaaneHHH 
b KOHTaKTe HacTHi^a-noBepxHOCTb ao Hynn, TaK 
KaK sa BpeMH nopnAKa t «0,02 c, KOTopoe 
npoxoAUT nocne yAapa Hacrvm o noBepxHocTb 
M3Ae/in« ao MOMeHTa ynbTpa3ByKOBofl 
o6pa6oTKM, Macrimb! ycneBawT ocrbiTb (t^ = 10 

" 7 - 10" 4 C). 3TO npHBOAMT K HeAOCTaTOMHOM 

npoHHOCTM cuenneHMn m npoHHOcru noKpbrrviR 
HeAOCTaTKaMM 3Toro cnoco6a aanflioTCfl 

HeB03MO»CHOCTb 06pa60TKH CnOXCHblX nOKpblTH&\ 

HaHOCMMbix Ha cno)KHbie penbetfebi 
(noBepxHoc™ c pe3b6ofi, KaHaBKaMM), 
BHyTpeHHue noBepxHOCTH TpyoonpoBOAOB, 
TOHKocTeHHbie He)KecTKne KOHCTpyKUMM, a TaioKe 
Heo6xoAMMC5CTb oonbworo KonvmecTBa 
pa3Hoo6pa3Hbix cpopM wanyMaTeneft 

ynbTpa3ByKOBblX BQnH M KOHH©HTpaTOB K HUM. 

PewaeMan TexHHnecKaa saAana 
3aicnK)MaeTCfl b tom, mto yBe/inHMBaeTC« 
npoHHocTb, aAre3na (npoHHocTb cueruieHMfl) 
noKpbiTMrt 3a cneT o6pa6oTKH ropflHMx 
(HarpeTboc) HacTKu;, pacoiupwtOTCfl 
TexHO/iorviMecKne bo3mo>khocth cnocooa 
HaHecenuR noKpbimfi Ha Aetann c njoowM 
penbeqboM nosepxHOCTM h jik)6om cfcopMbi. 

PeaiaeMan TexHHMecrafl 3aAana 
AOCTMraeTCfl TeM, mo b cnocooe HaneceHMH 
noKpbJTMM, BKnioMatoineM MexaHMMecKyK) 
noATOTOBKy o6paoaTbiBaeMOfi nosepxHocTM 
n3AennH, wanbineHne MaTepuana b bka@ 
MacTkiq, pa3omaHHbix ao cKopocTefi m 
pa3orpeTbix ao TeMnepaTyp, o6ecnewMBaiomMX 
nnacTMHHoe Ae^PM^POBaHne npvi yAape 
HacTMi^ BruioTb ao TeMnepaTypw nnasneHMH 
MacTMu, ynbTpa3ByKOBoe B03Ae«CTBne 
ocyiAecTBJiflK)T OAHOBpeivieHHO c HanbineHneM 
HenocpeflCTBeHHO b nyrrHe HanbineHMn b MoiweHT 
yAapa Hacrmj o noBepxHocrb. 

YnbTpa3ByKOBoe B03AeMCTBne MoryT 
ocyu^ecTB/iflTb noBepxHOCTHbiMn b on Ha mm 
BO/iHaMM Psnen. 

YnbTpa3ByKOBoe B03AewcTBne MoryT 
ocymecTsnflTb, B036y>KAafl HopMa/ibHbie BonHbi 
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MJ1V1 BOJIHbl Jl3M6a. 

y/ibTpa3ByKOBoe BOSAeftcTBMe b n«THe 
HanbuieHun b momcht yAapa nacTm^ o 
noBepxHocTb M3Aejinn, b npoi^ecce nx 
nocneAyjou^ero Aec^opMvipOBaHVin h ocTbiBaHun, 
no3BonneT mhtbhcmbho h mdhobshho pa3pyujaTb 
OKMCHbie nneHKH, hto ooecneMUBaeT 6ucTpbiti 
KOHTaia HarpeTbix ao bucokoR TeMnepaTypw 
(BnnoTb ao TeMnepaTypw n/iaaneHun) nacTMi^ c 

lOBeHkinbHO MHCT0V1 nOBepXHOCTbtO M3Aefinn. 

BbicoKafl TeMnepaiypa n OAHOBpewteHHO 
Ae^CTBkie HanopHoro n nMnynbCHbix AaB/ieHVift c 
HanojKeHneM ynbTpa3ByKOBoro AaaneHUfl, 

B03HUKaK)LHerO 0T BOSAe^CTBVin 

yribTpa3ByKOBoro nyMa, no3BoxweT CHM3MTb 
SHepmio aKTMBai^MOHHoro oapbepa (E a ), 
cAe/iaTb noAno)wcy oonee aKTHBHOti, 
ooecneMHTb oonee 6ucTpyio nepecTpo^Ky 
xnMUMecicnx u MeTannnMecKMX cBH3ew MexcAy 
aTOMaMM MacTMj n noAnoxcKM. 3th 4>aKTopw 
o6ecneHtiBaK)T npoMHoe npMBapMBaHMe nacTMLi k 
noBepxHOCTM MSAennn. 

Bo3MOXCHOCTb HanbineHMfl noKpbiTHti m 
OAHOBpeMeHHO ynbTpa3ByxoBoe B03AeMCTBne Ha 
noBepxHocTb M3Aennfl b o6nacTM n«THa 
HanwneHHfl co cnoxcHbiM penbecf)OM, a Taioxe 
noBepxHOCTM co cnei\nanbHo noATOToaneHHbiM 
penbecJx)M, Hanpniwep noBepxHocTb c pe3b6oft, 
KanaBKaMM, noBbiiuaeT npoHHocTb h aAreskito no 
cpaBHeHMK) c npoTOTMnoM. npeAno>KeHHbiR 
cnoco6 HaHeceHMj? noKpbiTMft no3BonneT 
0Ka3WBaTb ynbTpa3ByKOBoe B03AeMCTBne Ha see 
HanbinweMbie MacTMLibi, HaxoA«iAnecfl b oCnacTM 
Ae^CTBHfl ynbTpa3ByKOBoro ny^a, hto 
HeB03MO)KHO b aHanore, npOTOTHne, TaK KaK 
KoneoaHMH B036y>KAaiOTcfl ynbTpasByKOBbiM 
nsny^aTeneM nyTeM npnno>KeHHR ero k 
M3AennK), a He k noKpuTmo, a sto, b cbok> 
wepeAb, o6ecneMHBaeT oonee cTa6nnbHbie 
xapaKTepwcTMKH noKpwTMJi h 

BOCnDOH3BOAHMOCTb CBOMCTB (npOMHOCTb, 

aAre3Mn, nnoTHocrb, M3HOcocroMKcxrrb). 

YnbTpa3ByKOBoe B03AeficTBne 
noBepxHOCTHbiMn BonHaMH kinn BonHaMM Pane« 
nosBon^eT B036yx<AaTb KoneoaHHfl Ha 
noBepxHOCTM H3Aennfl (KoneoaHMH nacTMi^ 
npoMcxoAMT no annnncaM), hto co3AaeT KaK 
Hanpn>KeHMfl pacTfl)KeHHfl cxcaTMn b okmchoW 
nneHKe no KacaTenbHofl k noBepxHOCTM nRTHa, 
TaK h CKnaAbiBaeTcn c MMnynbCHbiM m HanopHbiM 
AaaneHHeM, yBenviMUBafi TeM caMbiM o6ujee 
AaBneHvie b KOHTaiae, B03Ae^CTByn b bma© 
yAapHbix i^MKnoB (nMnynbcoB). BosAePicTBMe 
BonHaMM Pane« 3HannTenbHO noBbiiuaeT 
npoHHocTb cqenneHM« m npoHHocTb noKpbiTHfl, a 
TaioKe yMeHbiuaeT pacxoAbi aHepmvi npn 
HaHeceHMH noKpbiTM^ Ha KpynnoraoapMTHwe 
MaccoBbte H3Aenna. 

ynbTpa3ByKOBoe B03AeMCTBne, 
ooecneMUBajomee B036y>KAeHMe HopManbHbix 
BonH nnvi BonHbi Jl3M6a, paciunp«eT 
TexHonorviHecKHe bosmojkhoctm cnoco6a 
HaHeceHMH noKpbiTufl Ha TOHKocTeHHbie 
n3Aenn«, n3AenwH cno>KHo« o>opMbi, 
npon3BOAHTb HanbineHMe OAHOBpeMeHHO Ha 
oonbiuyK) nnou^aAb (HanpMMep HecKonbKM m h 
ropenKaMH nnki oahhm ycTpoflCTBOM Ann 
HanwneHHn noKpbiTMM). 

npeAnoKeHHoe TexHMnecKoe peujeHkie 
yAOBneTBopneT KpnTepnio u H3o6peTaTenbCKnfl 
ypoBeHb", TaK KaK oTnMHMTenbHbie npn3HaKM 
no3BonnioT nonyMMTb "HOBoe cbo^ctbo" - 
noBbiCHTb npoHHocTb ci^enneHMfl m npOMHOCTb 
noKpwTHn, paciunpnTb TexHonorHsecKMe 
bosmojkhoctm npu HanwneHHM Ha AeTanw 
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CJKWCHOfi CjJOpMbl. 

H3 M3BeCTHbTX WCTOMHHKOB MHCjXDpMamiM 

aBTopaMM He ooHapyweHbi npn3HaKW, noAoGHbie 

BBeAeHHbIM OTJlMHMTGJlbHbiM. 

Ha (pur. 1 npeACTaaneHO ycTpoRcTBo, Ha 
kotopom peann30BaH cnoco6 HaHeceHUfl 
noKpwTH» c B036y>KAeHneM yjibTpa3ByxoBbix 
KoneoaHMfl b n«THe HanbiJieHW?; Ha <$nr. 2 

yCTpOMCTBO C B036y JKASH MSM nOBepXHOCTHbJX 

bojih nnn bojih Pajiea; Ha o>nr. 3 ycTpoflcTBO c 
B036y>KAeHneM HopMaiibHbix bojih unw bojih 
JbMoa. 

YcTpoCicTBO (cjwr.l) COflep^MT nJiaSMOTDOH 
mjih ruiaMeHHyio ropejixy 1 Ana HaneceHUfl 
noKpbiTkif) 2 Ha noBepxHOCTb M3Aennfl 3 b BHAe 
MacTHLi 4, yjibTpa3ByxoBOfl ManyHarenb 5, 
KOHLjeHTpaTop 6. YjibTpa3ByKOBOft nsjiyMaTenb 5 
m KOHi^eHTpaTop 6 ycTanoaneHbi Ha M3AejinM 3 c 

B03MO>KHOCTbtO B036y>KAGHMfl yjlbTpa3ByKOBUX 

xoneoaHHfl b n«THe HanbineHMH 7 id coeflUHeHbi 
c renepaTopoM ynbTpa3ByxoBbix KOJieoaHHfi (He 
noKasaH). 

YCTpoWCTBO (4)Mr.2) B OTJIMMMe OT 

ycrpo^cTBa (cjwr.1) coAep)xvtT BMecTo 
yribTpa3ByKOBoro wanyMaTejifl 5 yjibTpasByicoBoB 
M3nyMaTe/ib noBepXHOCTHbix bojih 8. 

yCTDOflCTBO (<pM.3) B OTJIMMMe OT 

ycTpoflcTBa (<jMr.1) coflepxm BMecTo 
yjibTpa3ByKOBoro nanyMaTerw 5 yjibTpasByKOBoR 
n3JiyMaTenb AJifl B036y>KAeHWfl HopManbHbix 

BOJIH 9 C KOHMeHTpaTOpOM 10. 

npeAnaraeMbiK cnoco© rasoTepMiwecKoro 
HaHeceHMfl noKpwTHfi ocymecTBrmioT 
cjieAyromuM oopasoM. 

HenocpeACTBeHHO nepefl HanwJieHvieM 
noBepxHOCTb n3AejiMfl 3 noABepraK>T 
MexaHMMecKo^ noAroTOBKe, HanpwMep 
ApooecTpyfiHofi o6paooTxe c uejibio 

aKTMBHDOBaHHH nOBepXHOCTM H3AeJMH, 

co3AaHMfl MMKpope/ibecpa, npn HeooxoAHMoc™ 
HaHocflT Mejixyio pesbby hjih xaHaBKW (Ann 
co3AaHH« Maxpopejibecfca), 3aTeM M3AeJin« 3 

06e3)KHpMBai0T. 

Ha noBepxHOCTM mfxenm 3 {cf>nr 1) (b 
AaHHOM cjiynae Ha o6paTHoii cropone 
oTHOCHTenbHo noBepxHOCTM HanbtneHUH) 
ycTaHaBJiMBatoT ynbTpa3ByKOBOM M3JiyMaTejib 5 c 
koh i^eHTpaTOM 6 na cnoe CMasxw &nn HaAexcHoro 
KOHTaiaa. yjibTpa3ByKOBO« n3nyMaTenb 5 
ooecneMHBaeT B036y>KAeHue yjibTpassyxosbix 
KOjieoaHnCi b nflTHe HanujieHkm 7, HcnycKaa 
yjibTpa3syKOBO« jiyn 3aAaHH0fi MacTOTW n 
mou^hoctm, onpeAejweMOM renepaTopoM 
ynbTpa3ByKOBb>x KOJieoaHwfi. KoHi^eHTpaTop 6 
o6ecneMMBaeT yBejiHMeHwe noTOxa 
yjibTpasByxoBoK sHeprnvi ao 3aAaHH0J0 
3HaneHM« b ooTiacTM njrma HanbineHMfl 7. 

B ruia3MOTpoH 1 noAaeTCH HanbuiaeMbift 
MaTepnaji b bha© nopoujKa hjiw npoBOJioKn, 
KOTopwfi pasronaeTCH ao CKopocTefi, 
HarpeBaeTcn ao TeMnepaTyp, o6ecneHHBafoi4MX 
nnacTMMecKoe A©4>opMMpoBaHwe Macrim 4 
BnJiOTb ao reMnepaTypbi njiaBJieHH«. flpM 
BCTpene ropaHHX nacTHLj 4 c noBepXHOCTbio 
M3Aejin« 3 b MecTe KOHTaKTa 
HacTnqa>noBepxHOCTb M3Aenn« 3 cosAaeTca 
MMnyjibCHoe m HanopHoe AaBJienne o6i^e« 
AnnrejibHOCTbio lO^-IO" 9 c, KOTopoe 
pa3pyujaeT TOHKMe oKHcHbie nxieHKM. 
Bo36y>KAeHne yjibTpa3ByKOBbix KOJieoaHnf^ b 
MecTe KOHTaKTa HacTMi^a-noBepxHOCTb M3Aejin« 
co3AaeT AonoJiHMTenbHoe AaaneHue, 
conocTaBUMoe no BeJiMMMHe c MMnyjibCHbJM n 
HanopHbiM AaajieHneM, hto ycKopneT npoi^ecc 
pa3pyiueHMH okmchwx nnenoK, pe3KO 
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yBejiMMMBaeT o6my»o anou^aAb KOHTaiaa 
HarpeToft eu;e He ocTbtBLiie^ MacTnubi c 

lOBeHUJIbHO MMCTOC^ nOBepXHOCTbK) M3AeJlMfl. 

MHTeHCMBHee npoTeKatoT A^cJ)0>y3H0HHbie 
npoueccw, nponcxoAMT nHTeHCHBHUfl BbixoA 
BaKaHcuti, AMcnoKau.Mti Ha noBepxHOCTb 
KOHTaicra MacTvma-noBepxHocTb M3Aejin«. 
CHMKaeTC« Taioxe aHeprviw aKTHBai^MOHHoro 
oapbepa (E a ). noAno>Kxa CTaHOBHTcn oonee 
aKTHBHO^, o6ecneMMBaeTCfl 6onee 6biCTpa^ 
nepecTpo^Ka xnMHHecKMX m MeTarmnHecKHX 
CBRse^ Me>KAy aTOMaiwn MacTkiq u MSAeniieM 3. 
3tm cpaicropbi ooecneHMBatOT npOMHoe 
npMBapMBaHne MacrMi4 4 k noBepxHOCTM MSAennfl 
3, mto npMBOAMT k o6pa30BaHMio npoMHoro, 
anoTHoro, c BbicoKofi aAre3Mevi noKpbiTMfl. 

yjibTpa3ByKosoe B03AeficTBne Ha 
noBepxHOCTb n3Aenn« 3 n Ha nanbuineMbje 
MacTMUbi 4 (4>wr.2), ocymecTBJineMoe 
H3JiyHaTejieM noBepXHOCTHbix bohh 8, 
no3BOJifleT noMHMO onucaHHbix Bwrne 
npeuuyujecTB HaHocMTb noKpbtTUfi Ha 
Heoojibujue ynacTicvi, b tom Mucne 
TpyAHOAOCTynHbie, MaccMBHbix, 
KpynHoraoapMTHbrx usAejiM^ npn Heoojibinnx 
saTpaTax aneprviM m pacujnp«eT 
TexHOJiorvmecKMe bo3mo>khocth cnoco6a 
HaHeceHMfl ra30TepMnnecKMx noKpwTM^. 
KoH^eHTpaTop ynbTpa3ByKOBbix JiyHeii b stom 
cnynae MO>KeT He ncnoJib30BaTbCR. Ha cjwr. 2 
noKasaHo b KanecTBe M3Aejinfl 3 ToncTocTeHHap 
Tpy6a mjim npyTOK, KOTopan Bpau^aeTCfl c 
onpeAeneHHoii CKOpocrbio. 

yjibTpa3ByKOBoe B03Ae^CTBne M3nyHaTejieM 
5 (c£nr\3) Ha HanujifleMbie nacTMi^bi 4 m 
noBepxHOCTb nsflejinR 3, ocymecTBJi^eMoe 

HOpMaJlbHblMH BOJlHaMU HUM BOflHaMU Jl3M6a, 

no3BonneT paciunpnTb TexHonorviMecKMe 
bosmokhoctm cnoco6a ra30TepMMMecKoro 
HaHeceHHJ? noKpbJTHfl na TOHKocTeHHbie ynacTKw 
KpynHora6apMTHbix AnnHHOMepHbix n3AenMM, 
Hanpmviep jiuctob, Tpy6 n t.a. (Ha cj>nr.3, ysen 
I, noKasaHO KaK AecfeopMMpyeTCH n3Aejine 3 b 

BMAe TOHKOCTeHHOrO JIMCTa npM B036y)KAeHMH 
HOpMaJIbHblX CMMMeTpMHHblX BOJIH). 

Hcnojib30BaHne npeAnaraeMoro cnoco6a 
ra30TepMnnecKoro HaHeceH^w noKpbiTMM c 
ynbTpa3ByKOBbJM B03AeficTBneM b nnTHe 
HanbiJieHUB b momcht yAapa ^acTMi^ o 
noBepxHOCTb, no3BOJineT: 

noBbicMTb npoMHOGTb cueruieHUfl noKpbiTM«, 
ero npoMHOCTb m njioTHOCTb, a Taioxe 

M3HOCOCTOMKOCTb; 

paciunpnTb TexHOjiorHMecxne bo3mo>xhocth 
cnocooa HaHeceHHfi noxpbrTMw; 

yMeHbLUMTb pacxoAbi 3Heprnn npw 
HaneceHMM noKpbiTMM. 

OopMyna M3o6peTeHna: 

1. Cnoco6 ra30TepMMMecxoro HaHeceHHfl 
noxpbiTMM, BXJiJOHajoiAki^ MexaHtmecxy»o 
noATOTOBxy 06pa6aTbiBaeM0« noBepxHOCTM 
H3AeJiHB, HanbuieHHe MaTepnajia b bmab 
HacTMU, pa3omaHHbix ao cxopocieft m 
pasorpeTbix ao TeMnepaTyp, o6ecneHMBaK)mwx 
njiacTHMecxoe AecpopwupoBaHMe npw yAape 
MacTnu BnnoTb ao TeMnepaTyp nx nnaBJieHUfl, 
yjibTpa3ByxoBoe B03Ae^CTBne, oTJinMa»omn^cfl 
TeM, mto yjibTpa3ByxoBoe B03Ae«CTBne 
ocyi4ecTBJiflK)T OAHOBpeMeHHO c HanbuieHneM 
HenocpeACTBeHHO b n«THe HanbinenuR b MOMeHT 
yAapa nacTMi^ o noBepxHOCTb. 

2. Cnoco6 no n.1, OTJiMMaKmi,ntfcR TeM . MT0 
yjibTpa3ByKOBoe BOSAe^cTBMe ocymecTBJiflioT 
noaepxHOCTHbiMH BOJinaMM wnn BOJiHaMM P3Jie«. 

3. Cnoco6 no n.1, OTJiMMaK)iHM«cji TeM, hto 
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ynbTpa3ByicoBoe BogaeficTBHe ocymecTBJiaioT, Jl3M6a. 
B036y>Kfla5? HopMa/ibHbie bojihw win bojihu 
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